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ASPECTS AND CLINICAL VALUE * 
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The successful treatment of aural and gen- 
eral surface sepsis with zinc ionization has 
suggested its potentialities in rhinologic prac- 
tice. For the past ten years the medical lit- 
erature has dealt rather liberally with this 
method, the consensus of opinion being suffi- 
ciently favorable to warrant a review of its 
fundamental and clinical aspects. 

For intranasal treatment the galvanic cur- 
rent early was utilized for zinc electrolysis of 
the inferior turbinals. Recently Norrie” re- 
vived this treatment and claimed for it good 
results in reducing the size of the turbinate 
bodies. The galvanic current in the treatment 
of nasal hydrorrhea is mentioned by St. Clair 
Thomson™ in his text book, the source of 
his information being an article published by 
Cresswell Baber in 1898. 

Intranasal zinc ionization has been employed 
by Fox) for the postoperative treatment of 
the maxillary antrum, and by Hollender and 
Cottle for chronic rhinitis. Harris®, Feld- 
man, Gale, Smith, Cahill, NicGoy.2” 
Sputh,“” McCurdy,“ and others have at one 
time or other reported on the use of zinc ion- 
ization in some forms of rhinitis and sinusitis. 

Demetriades,“®) and Franklin,“* have used 
this therapy in hay fever of the seasonal and 
perennial types, and Warwick” only recently 
presented a paper dealing with its use in sim- 
ilar conditions. 


Fundamental Aspects 

The two fundamental laws upon which ion- 
ization is based are known as those of Fara- 
day’s, viz. : 

1. The amount of any one substance lib- 
erated is proportional to the quantity of elec- 
tricity which has traversed the cell (tissue be- 
tween the electrodes). 

2. Chemically equivalent quantities of ions 
are liberated by the passage of equal quanti- 
ties of electricity. ; 

apne Palaprat®) in). 1883, and. later 
Stephane Leduc,“ and Lewis Jones® in- 
vestigated the possibilities of ionization with 


ee, 





“Read before the Seminar of the Department of Laryn- 


Popes, Rhinology and Otology, University of Illinois Col- 
ege of Medicine, Chicago, October 3, 1934: 


certain drugs and metals. While these authors 
presented no specific definition and withheld 
their views of the underlying basic principles, 
later writers freely expressed their opinions. 
One of these sources defines ionization as an 
arrangement by which a galvanic current 1s 
conducted to a body surface through suitable 
electrodes saturated with solutions of drugs 
or soluble metals. The “ions” are stated to 
be the result of decomposition of the sub- 
stances in solution,.and being electrically 
charged, they are capable of a superficial pene- 
trating action in some of the body tissues, 
more particularly the mucous membranes. 
There is a distinct difference in the present 
understanding of electrolysis and ionization as 
compared with that held by the older writers. 
In this connection Friel“ has pointed out that 


~“by electrolysis in medical work we usually 


mean the changes which take place when a 
needle attached to one of the terminals of an 
electric battery is inserted in the tissues; and 
by ionization, the introduction into the tissues 
of one or other of the radicles of a salt dis- 
solved in water.” 

Zinc sulphate, when dissolved in water 
changes to metallic zinc and SO, The ex- 
tent of the dissociation depends upon the dilu- 
tion. For intranasal ionization, Friel’s form- 
ula has been found best to meet the require- 
ments. This consists of zinc sulphate 5 gms., 
glycerin 60 cc., and water to make 1,000 cc. 
For treatment this solution is diluted with an 
equal amount of warm water. 

The amount of absorption of ions is pro- 
portionate to the strength of the current. In 
order to secure maximum effects, the current 
strength should be up to comfortable toler- 
ance (usually about 10 ma.) and for a mini- 
mum application of 15 minutes. Recent 
observations have shown that an increased ac- 
tion results from longer treatment and maxi- 


-mum current, as against a fixed current 


strength and an arbitrary treatment period. 


It is unfortunate that the term “ionization” 
has been used so loosely and inaccurately in 
an. effort to label the procedure under discus- 














sion. So many synonyms are used in the lit- 


erature and are employed so interchangeably 
that the matter of terminology is in a state of 
confusion. All that can be said in justification 
of the general use of the term “ionization” is, 
that most writers have adopted it instead of a 
term which at once better designates the Pap 
cess and is all inclusive. 

The numerous experiments cited by Friel,@ 
Turrell,“” and others attempting to illustrate 


the electrical and physical phenomena involved . 


will not be repeated here. While some of 
them are of interest, others are without prac- 
tical application and the results are not con- 
clusive. Contrary to the belief of years ago, it 
is now a matter of fundamental knowledge 
that the current generated by a battery of cells 
is one of negative electricity and that it has its 
source at the zinc plate. For therapeutic use, 
ions are classified as anions and kations, the 
former being introduced by the anode, the lat- 
ter by the cathode. Copper and zinc belong to 
the kation. group. 
Therapeutics of bone aion 

The process of ionization as now employed 
therapeutically must be considered as capable 
only of a superficial action on open surfaces 
and mucous membranes. The older belief that 
one is able to “drive in’”’ drugs into the tissues 
through the skin is too fallacious for scien- 
tific consideration. 

In ionization of mucous membranes tissue 
change is stimulated. It is quite likely that 
this change involves surface tissue penetration 
of an electrolytic substance. The depth of 
penetration of the various ions depends on 
several factors. Estimation of the quantity of 
an ion that will be introduced in any given 
period requires consideration of the electro- 
chemical equivalent. This is the quantity, by 
weight, which is liberated by one ampere for 
one second, and this weight is in proportion 
to the chemical equivalents of the ions. 

The action of zinc ions on the mucous mem- 


branes differs from that of the medicinal ions. 


In the case of the latter a soluble molecule is 
absorbed by the tissues, while in the former 
an insoluble precipitate is produced in the tis- 
sues. It is claimed that the effect of this pre- 
cipitate is sterilizing or germicidal, depending 
upon the milliamperage or strength of the cur- 
rent and the duration of the flow. 5 
During each treatment, the patient experi- 
ences a pronounced metallic taste and a pro- 
fuse salivation. After the treatment one ob- 


position. 


serves a greyish surface discoloration of the 
mucous membrane. This is probably a mild 


surface coagulation as the discoloration can-. 


not be removed easily by rubbing. After the 
mucous secretions again become stimulated, 
the membrane gradually is restored to its or- 
iginal color. In addition to the local reaction 
all the symptoms of an acute coryza appear 
and persist for one to three days. 


Technic and Apparatus 


Various technics have been suggested for 
intranasal ionization. Friel employed a 
small rubber balloon to block the postnasal 
space, in order to keep the nose full of the 
ionizing solution and at the same time pre- 
vent it from running down the throat. This 
method has several disadvantages, as a result 


of which Campbell? introduced his technic. 


Although rather complicated in nature, in his 
hands, it has operated successfully. This tech- 
nic is carried out with the patient in the prone 
One nostril is plugged with. plasti- 
cine and through this a Eustachian. catheter 
insulated up to the proximal end is passed. 
Through the catheter the nasal chamber is 
filled with zinc solution, which, when flowing, 
will escape around the posterior end of the 
septum into and out of the opposite side of 
the nose. The active electrode is attached to 
the non-insulated proximal portion of the ca- 
theter and the current is turned on slowly up 
to 10 or 15 ma. 


The simplest technic and one which operates 
satisfactorily in any cavity has been exten- 
sively employed by me®* for the past ten 
years. It consists of packing the nasal cham- 
ber with long, narrow strips of gauze well 
moistened with zinc solution (Friel’s form- 


ula). One should be cautious. in covering 


all surfaces by introducing the gauze fee 
high up, posteriorly, and in the middle and 
inferior meati. Before the treatment is start- 
ed the membranes should be cleansed of secre- 
tions and crusts by suction, tampons, or ir- 
rigation with the same zinc solution used to 
moisten the gauze packing. The negative pole 
which is a felt pad of about 5x7 inches may 
be fastened around the forearm, or preferably 
to the nape of the neck. The patient is placed 
in a reclining position, with the head some- 
what lower than the rest of the body: Aj in- 
sulated wire with a zinc fixation electrode is 
attached to the wet packing and held: in po- 
sition by some dry cotton packed into the 











meatus. This wire leads to the positive pole 
of a galvanic generator set or battery. An- 
other insulated wire connects the moistened 
felt pad to the negative pole. With this ar- 
rangement the circuit is completed. The cur- 
rent is turned on very gradually and increased 
until the patient develops a metallic taste and 
profuse salivation. 
fortable tolerance is reached, the current 
strength is maintained. If the meter indicates 
that the tolerance is at 10 ma. the treatment 
is continued for 15 minutes; if the reading 
shows 15 ma., the treatment is discontinued 
after 10 minutes. In the case of children and 
some adults, with a tolerance of about five 
milliamperes, the current should be maintained 
for 30 minutes. The plan is to give 150 mil- 
liampere minutes, arrived at by multiplying 
the current strength in milliamperes by the 
minutes during which the treatment is con- 
tinued. The suggested durations of treatments 


are rather arbitrarily based on experience, but. 


a reasonable extension will occasionally prove 
of benefit. In fact, improved results were 
noted in many instances when the fixed treat- 
ment was even doubled. 


Indications 
In more than 1,000 ionization treatments 
during the past ten years, I have obtained good 
results in simple chronic rhinitis*, so-called 
‘“Intumescent” or mild hypertrophic rhinitis, 
and in mild involvements of the anterior eth- 
moidal sinuses."” It has also been shown to 


be a valuable postoperative aid,“ especially | 


when healing of the nasal membranes is for 
some reason delayed. Ionization of the antral 
mucosa is indicated after window resection 
when resolution does not occur as promptly 
as it should from a simple drainage. The im- 
proved results in such cases point to ioniza- 
tion as a definite advance in the therapy of 
maxillary sinus disease. 

Zinc ionization minimizes and frequently 
cures “postnasal discharge” when the source 
is strictly localized in the nasal mucosa. So 
many terms are used to designate nasal affec- 
tions, the main symptom of which is “post- 
nasal dripping,” that no attempt can be made 
here to present detailed indications for iont- 
- gation. Furthermore, the method has not yet 
passed the experimental stage, so far as ex- 
tension of indications is concerned. 


* There appears to be no standardized classification of 
rhinitis, but Phillips, St. Clair Thomson, and other authors 
support the classification employed here. 


When the point of com-- 


That zinc ionization is effective for shrink- 
ing polypoid tissue is supported by the experi- 
ence of McCurdy.“ No claim can be made 
that this treatment yields permanent results, 
but it is advocated as a desirable temporizing 
measure when for some reasons surgery has 
to be deferred. 


“Allergic Coryza’’ 


Although I have employed zinc ionization 
in “allergic coryza” of the perennial type since - 
I first attempted this physical procedure in. 


1923, I have never believed that in this con- 
dition it possessed more than a palliative ef- 
fect. I still contend that its curative value re- 
mains to be determined. In four out of 10 
patients treated by me two years ago, in three 
out of seven treated more than one year ago, 
and in nine out of a series of 15 during the 
current year, the symptoms of sneezing, lac- 
rimation and stuffiness have been arrested. No 
supplementary therapy was given during the 
ionization treatments, the maximum number 
of which was four, and the average two, at 
weekly intervals. Several of the patients who 
responded had only a single treatment. (Table 
1.) | 

In seasonal hay fever a lessening of the se- 
verity of symptoms is occasionally observed, 
providing the treatments are instituted prior 
to the hay fever season. In a series of 14 
patients so treated during the 1933 season 
(summer and fall) no patient reported com- 
plete relief, but four were so relieved in com- 
parison with previous years, that they found it 
unnecessary to use other palliative means. 
When, however, ionization was carried out 
during the acute attack, as it was in six. cases, 
the immediate symptoms were greatly aggra- 
vated, necessitating the administration of an- 
odynes. Subsequent relief was, however, ex- 
perienced by three of these patients. (Table 
2.) 

Franklin“ treated 91 cases of hay fever, 
14 of which underwent treatment before the 
following season. The average number of 
treatments in these 14 cases was six, at fort- 
nightly intervals, and of these 11 had no at- 
tacks the next season, while three were not 
benefited. Of the 77 cases treated during the 
attacks, 51 were females and 26 were males, 
the ages ranging from 10 to 62 years. Of 
these, 54 had no further attacks, six were not 
benefited, and 11 failed to report. The ma- 
jority of the patients received two or three 





Table 1 — A Recent Series of Patients With Allergic Rhinitis (Perennial Type) Treated by 
Intranasal [onization. at a 








n General Duration 
Name Sex Condi- of 


No. of Duration Degree *Results with 








- T f Ok LOL a‘ 
tion Allergy ‘Treated Allergy Trectnent © ue Mn pees nother 
ment than Zinc 
We Mie Lyr. > 1932 ? NasalSurgery 2 32 Tolle ae ee 
2 E.R.G. M. Fair 5yrs. 1932 Food Desensitization 2 eo Pee Neg: 
3° ES: ME? 2 yrs. 1932 ? ~ Caut.of Turbs. 1 . 30 TAA hoagie ee 
4 TS. F. Good 1 yr. 1932 ? Nasal Surgery 1 SS t Neg. 
Sad GH eh M. Good 2yrs. 1932 ? None 3 tt No further 
chan 
6 H.G. F. Fair 5 yrs. 1932 House dust Desensitization 2 | 30 THe ES Fk 
7 L.W.E. F. Good 3 yrs. 1932 House dust (?) Desensitization 4 ty o- =6Neg 
8\ RT, M. Good 2 yrs. 1932 Food Exclusion ee t Neg 
Eee : } of Foods 
9 K.K. M. Fair 2yrs. 1932 Furs Change of 4 36 tits 
; Occupation 
10 A.V. F, ? lyr. 1932 ? None 2 es ° Neg 
fiaS Be Me hire 6 yrs. 1933 Horse Dander None 2 19 Te 2a eae 
12° -R:N. F. Good 8yrs. 1933 ? ' Various sae | 16 Tees 
13 W.S. By. Poor. 2 ‘yes.. "1933 ? Caut. of Turbs. 1 ie O Neg 
14 R.L.. F. Poor 3yrs. 1933 Food Exclusion { Ae BLL Neen en 
of Foods 
15 J.E.W. F. Good 6yrs. 1933 House dust Various 2 Oe if Neg 
16 D.K. M. Fair 1 yr. 1933 Food None > 1 16 THT ee eae 
17 A.H.R. M. Fair 3yrs. 1933 Food Various 3 i o Neg 
18 E.R. F. Good 8yrs. 1934 Furs Various 4 8 Thi See 
19 S.R. F. Poor 2yrs. 1934 House dust Nasal Surgery 1 6 TT eee 
20 T.G. M. Fair 2yrs. 1934 Physical (?) Medical 2 af tt No further 
change : 
21 E.L.S. M. Poor 4 yrs. 1934 Physical (?) Medical 2 t Tt Sith 
copper 
2219: M. Good iyr. 1934 ? Medical 1 4 ties ne eee 
23:5 RE. M. Poor 3 yrs. 1934 ? Various 2 9 TTT A ee 
24 N.R F. Good 3yrs. 1934 Furs None 1 8 Tatty Sea oun ete 
25 MEGa ss Mi ae 2 yrs. 1934 Wool None 2 a Oo Neg 
264.) He MO? fyr. 1934 2 None 1 8 TE ea ee 
27 A.B. F. Poor tyr. 1934 ? Caut. of Turbs. 1 ie tt No further 
: change 
28 HS. M. Good O6yrs. 1934 ? None 2 5 © Neer 
29 R.F. M. Good 3yrs. 1934 ? Dietary 3 i" T Neg 
30 B.H. M. Good 2 yrs. 1934 Food Medical 1 4 + Neg 
31 H.H. FF. Poor 4yrs. 1934 House dust Desensitization 2 Ne t Neg. 
32H Sv Meare 8 yrs. 1934 House dust Various 1 6 o  ~=—sNeg 
*Degree of improvement noted as 0 = none; f slight; tf partial; tf{ considerable ; 
tttt complete arrest of symptoms. 
treatments. Practically all of the patients discontinued their treatments because their 


presented severe symptoms and had previous- 
ly undergone various types of therapy without 
benefit. 

Franklin makes no comment of the discom- 
fort suffered by seasonal hay fever patients 
when ionization is instituted during the acute 
stage. Irrespective of the technic em- 
ployed, the possible benefits from such ther- 
apy are far overshadowed by the increased se- 
verity of the immediate and subsequent symp- 
toms characteristic of the seasonal type of hay 
fever. | 

Of the 12 cases of vasomotor rhinitis treat- 
ed by Franklin, only two were definitely re- 
lieved. Of the remaining 10, four were im- 
proved after six months, and the other six 


condition was not benefited. These findings 
are in direct contrast to mine, for I have found 
intranasal zinc ionization more beneficial in 
vasomotor rhinitis than in the seasonal af- 
fection. 


Unusual caution must be exercised in treat- 
ing an ‘allergic nose” because of the sensitive- 
ness of the mucosa and the likely harmful 
effect of the slightest trauma. Only occasion- 
ally is it necessary to resort to preliminary 
anesthesia, a step which, for obvious reasons, 
should be avoided if possible. : 

For the evaluation of zinc ionization in the 
conditions for which this treatment appeared 
indicated, I made use of control patients. In 
these, zinc solution was applied topically to 














Table 2— A Series of Patients With Hay Fever (spring and fall Types) Treated by 
Intranasal Ionization During the Year 1933. 


Condition Dur- | 


Prior to or 
Duration Spring ; No. of During ing Hay Fever 
Name Sex fe) or Fall Previous Ionization Onset of Immerjiate Ultimate Season 
Disease Type Treatment Treatments Symptoms Reaction Result of 1934 
1 W.R M. 14 yrs. fall Palliative 2 prior mild Novrelief 3 (oo Fee. SE: 
remedies 
2 M.J. M. 6 yrs. fall Ragweed 5 prior none No relief aie ge 
Desens. | 
3. B.E.S.°. M. 3 yrs. spring None 1 during severe. Marked No severe 
ae relief discomfort 
4 CLL. F. 8 yrs. fall Ragweed Va eens during: severe Slight Severe 
Desens. relief symptoms 
5 R.O M. 2 yrs. fall Ragweed 1 during severe Marked Practically no 
Desens. relief symptoms 
6 R.E.W. F. 15 yrs. spring Palliative 1 during severe Marked Practically no 
: remedies relief symptoms 
7 HK M. 20 yrs. fall Change of 3 prior none Norreheta se ek ee 
| environ’t — 
§. S)S.H. F. 9 yrs. fall _Change of 1 during severe Marked _ Slight 
- environ’t — relief discomfort 
9 J.C. F, 4 yrs. spring Nasal 2 prior none Notreliefiinnea oa 
surgery 
10 B.H. F, 4 yrs. spring Medical 4 prior none Noyreliefic. ic. 4. aos 
11 A.R.C. M. 6 yrs. fall Ragweed i during severe Fair Severe 
Desens. : relief symptoms 
12 W.E.B. M. 2 yrs. fall None 1 prior none No-rehiefe a Aenean: 
13 H.R. F, 3 yrs. fall None 2 prior none Fair relief Severe 
; | | symptoms 
14 «S.K. M. 18 yrs. fall Various 4 prior severe Noirelief 42 7), ihe 
treatments 


the nasal mucosa by tampon for periods vary- 
ing from 15 to 40 minutes, in the same man- 
ner. as employed for ionization, but without 
the use of the galvanic current. The results 
were negative in every instance. As this con- 
trol procedure was performed in more than 
100 patients presenting various indications for 
intranasal ionization, it is logical to deduce 


that the galvanic current-and the ionization - 


process are accountable for the therapeutic ef- 
fects. ; 

It should be added here, that in my experi- 
mental work with intranasal ionization, vari- 
ous compounds of zinc were employed for 
the electrolytic solution. 
also were experimented with and were found 
to be satisfactory when utilized in very weak 
solution (copper sulphate 1/5 of 1 per cent). 
In no instance, however, where solutions 
other than zinc sulphate were employed for 
the electrolyte, did the results warrant such 
a change. My observations are at variance 
with those of other rhinologists“® °° who re- 
cently have claimed that the addition of cad- 
mium and tin to the zinc solution makes an 
improved electrolyte for ionization. 


Comment 


The use of the galvanic current in rhinology 
is not new. The earliest reference in the lit- 


Copper compounds © 


erature, aS previously mentioned, is that of 
Baber’s, published in 1898. Since then, vari- 
ous physical intranasal procedures. have been 
employed with a view of favorably affecting 
the pathologic processes in the different types 
of chronic rhinitis. Efforts are usually di- 


rected towards the inferior turbinates, for 


apart from the histological alterations, inspec- 
tion reveals a structural increase, interfering 
with normal ventilation and drainage of the 
nose and its accessory sinuses. Reference al- 
ready has been made to zinc electrolysis of the 
inferior turbinates, while the actual cautery?” 


is commonly suggested for reducing these | 


nasal structures. More recently medical dia- 
thermy, °* and electrosurgery,”” have been 
advocated as effective methods. 


Zine ionization appears to have a more pro- 
nounced effect than any of the above proce- 


dures, its recent extensive use by rhinologists 


having brought this treatment prominently to 
the attention of the medical profession. 

In simple chronic rhinitis“ the value of 
ionization cannot be doubted, as experience has 
demonstrated a rather large percentage of pa- 
tients to have been improved by this treat- 
ment. In chronic sinusitis,°” under certain 


conditions, the method likewise is of pro- 
nounced benefit. Whether or not the “aller- 








gic nose” can be influenced permanently, re- 
mains a problem for continued investigation. 
While ionization has arrested the symptoms of 
allergy in ‘some patients, sufficient time has 
not elapsed, nor has a sufficiently large num- 
ber of patients been treated to justify a posi- 
tive report. Zinc ionization being a strictly 


local measure, it obviously cannot influence the 


systemic or intrinsic factors underlying any 
of [the allergic nasal affections. 


Conclusions _ 

1. Zinc electrolysis of the inferior tur- 
binates was first described by Baber in 1898, 
but since then the treatment has been used 
only irregularly. 

2. Zinc ionization, a modification of zinc 
electrolysis, has been successfully employed 
by the author during more than ten years for 
intumescent rhinitis and for some forms of 
sinusitis. 

3. Intranasal ionization can be performed 
with simple and inexpensive apparatus. Solu- 
tions other than those of zinc sulphate have 
not been found to be superior electrolytes, nor 
have they produced improved results. 


4, The method is now being tried exten- 
sively for seasonal and perennial hay fever. 
In the former the author’s experience has not 
been as favorable as that of other rhinologists ; 
in the latter it has been encouraging enough 
to warrant further trial. 


5. That the procedure definitely possesses 
merit in nasal cases other than those of an 
allergic nature has been established. 

30 North Michigan Avenue. 
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